Similarly, Anderson et al. [1996] also computed a net cooling effect for biomass burning aerosols over cerrado regions of Brazil, based on aircraft measurements of aerosol properties and modeling.
Heavy loadings of biomass burning smoke can lead to significant reductions in the solar radiation incident at the surface. For biomass burning regions of Africa, Konzelmann et al. [1996] suggest that monthly mean differences in satellite estimated versus surface measurements of total incident solar radiation of 25-40% may be due to the radiative effects of biomass burning aerosols. Lenoble [1991] 
Instrumentation and Data
The measurements which are presented in this study were data were not used in this analysis. In Cuiaba, spectral irradiance from 300 to 800 nm was measured at 10 nm intervals with 2 nm bandpass (Optronics OL 754 Spectroradiometer) and total and diffuse irradiance measured in six spectral bands with 10 nm bandpass (Yankee Environmental Systems, Multi-Filter Rotating Shadowband Radiometer (MFRSR)), in addition to broadband total irradiance (0.28-2.8 gm; Eppley PSP pyranometer) and broadband PAR (0.4-0.7 gm; Skye Probetech SKE-510). The Optronics spectroradiometer took measurements every 6 min with a scan time of approximately 3 min to measure irradiance from 300 to 800 nm in 51 wavelength intervals. The Yankee MFRSR took measurements of spectral total and diffuse irradiance at 415, 500, 615, 670, 868, and 937 nm every 15 s and these were averaged into 1 min means. The broadband measurements of PAR and total irradiance were made at either 1 min or 5 min intervals depending on location. In Rondonia and the Pantanal, only broadband total and PAR irradiance measurements were made. The Optronics OL754 spectroradiometer was calibrated using a National Institute of Standards and Technology (NIST) traceable standard lamp, and the relative change in calibration from before SCAR-B to during SCAR-B ranged from +0.5% to -1.5% from 390 nm to 790 nm. The spectral total irradiance as measured by the Optronics instrument was compared to the MFRSR instrument on August 30, 1995, in Cuiaba, and the percent difference was found to be 3.6% at 415 nm, -3.8% at 500 nm, The asymmetry parameter g and imaginary part of the refractive index n i is shown for the 6S retrievals. V, vegetation; S, soil.
for the September 1 case (Figure 6b 
Biomass Burning Season Estimates of PAR Irradiance Attenuation
In order to assess the impact of the biomass burning smoke aerosols on the attenuation of PAR irradiance for the peak burning season (August-September), we computed the irradiance based on aerosol optical depths measured by Sunsky scanning radiometers which were located at four sites within Amazonia (Table 2) Figures 2 and 3) . However, from the measured PAR fractions shown in Figure 10 , we can infer that the total irradiance reduction is also high, although lower than PAR reduction, for cases of high aerosol loading. For example, assuming a PAR fraction of 0.46 for background conditions and 0.42 for high aerosol loading, and an assumed 40% reduction (compared to background conditions) in PAR irradiance at 'c•,.• = 2.13, we can estimate that the reduction i n total irradiance is about 34%. Of course, this is a general estimate which would be modified for differing values of the wavelength dependence of 0% and g. This case would be similar to the aerosol loading measured at Ji-Parana in 1995 for 43 days in August-September with the resulting computed PAR reduction of 38-45% (Table 2 ).
Summary and Conclusions
Measurements of both broadband and spectral irradiance in Amazonia were used in conjuction with measured aerosol optical properties (•, g, and aerosol size distributions) to retrieve values of single scattering albedo (00,) for biomass burning aerosols. Irradiance under cloudless sky conditions is very sensitive to the magnitude of aerosol absorption and therefore 00,• for cases of middle to high aerosol loading, which frequently occur in biomass burning regions of Amazonia during August-September. Retrievals of co o using broadband PAR (400-700 nm) irradiance measurements in conjuction with measured aerosol optical properties and cloudless sky irradiance models yielded to,, values which ranged from 0.81 to 0.94, using two different irradiance models. Agreement between the to o retrievals using the SPCTRAL2 and 6S models was good for aerosol loading corresponding to 
